The effects of perfluoro-n-decanoic acid in the rat heart.
Perfluoro-n-decanoic acid (PFDA) is a synthetic chemical resembling a 10-carbon fatty acid. Several studies have suggested that the toxic mechanism of PFDA may involve impaired lipid metabolism and/or altered cell membrane function. We examined the possibility that altered cell membrane structure in the heart might lead to changes in the functional activity of the organ. Functional characteristics were determined in the isolated perfused rat heart by measuring the ability of the heart to respond to either sympathetic nerve stimulation or infused norepinephrine. PFDA reduced the intrinsic resting heart rate and the inotropic response to a stimulus with maximal effects occurring 8 days after dosing. In addition, resting heart rate measured in vivo was found to be reduced in PFDA-treated rats 6 to 8 days after dosing. beta-Receptor binding studies conducted 8 days after a single dose of PFDA showed that the maximum binding capacity was reduced by PFDA treatment without significant changes in receptor affinity. It is concluded that the reduction in the inotropic response to catecholamines following PFDA treatment may be explained in part by lower beta-receptor density in the myocardial cell membrane. These effects may be related to the early fall in serum thyroid hormone levels as previously reported.